Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; disorder in main residue; R factor = 0.078; wR factor = 0.233; data-to-parameter ratio = 11.6.
The chlorophenyl group of the title compound, C 18 H 12 ClNO 4 , is disordered over two orientations with occupancies of 0.331 (8) and 0.669 (8) . An intramolecular hydrogen bond is formed between a hydroxy group and the acyclic carbonyl group. In the crystal, molecules are linked into chains along [110] by O-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds, forming a ladder motif.
Related literature
For similar structures, see: Ravinder et al. (2012) ; Sengupta et al. (2012) . For the synthesis, see: Chen et al. (2011) ; Kim & Hong (2011) . For the biological activity of similar structures, see: Kim et al. (2010) .
Experimental
Crystal data C 18 H 12 ClNO 4 M r = 341.74
Triclinic, P1 a = 6.689 (3) Å b = 9.009 (4) Å c = 13.257 (6) Å = 87.193 (5) = 87.719 (5) = 82.674 (5) V = 791.0 (6) Å 3 Z = 2 Mo K radiation = 0.26 mm À1 T = 293 K 0.15 Â 0.12 Â 0.05 mm
Data collection
Bruker SMART CCD diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2002) T min = 0.962, T max = 0.987 3286 measured reflections 2726 independent reflections 1929 reflections with I > 2(I) R int = 0.049 Refinement R[F 2 > 2(F 2 )] = 0.078 wR(F 2 ) = 0.233 S = 1.00 2726 reflections 236 parameters 48 restraints H atoms treated by a mixture of independent and constrained refinement Á max = 0.36 e Å À3 Á min = À0.43 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) x À 1; y À 1; z; (ii) Àx þ 1; Ày; Àz þ 1.
Data collection: SMART (Bruker, 2002); cell refinement: SAINT (Bruker, 2002); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL.
We are grateful to Attending Physician Tongqin Hao (The First Affiliated Hospital of Xinxiang Medical University, Henan, China) for the assistance with the antitumor assay. Fig. 1 . H-bonding interactions play a decisive role in the crystal packing arrangement (Fig. 2) . Intermolecular C3-H3···O4 and O1-H1···O4 contacts form a supramolecular chain parallel with [110] . Pairs of these chains are linked via C15-H15···O1 interactions to form a ladder motif.
Experimental
A solution of 7-methoxy-chromen-4-one (0.015 mol) in methanol (150 ml) was added dropwise to a solution of piperidine (0.030 mol) and rufluxed for 3 h at 0°C to get a crude product. This was added dropwise to a solution of dichloromethane (150 ml) and I 2 for an overnight reaction to give 3-iodo-7-methoxy-chromen-4-one with a 70% yield.
Another 100 ml round-bottom flask fitted with mechanical stirrer was loaded with a mixture of 75 ml DMF and 5 ml water, then 3-iodo-7-methyloxy-4 H-chromone (3.0 g, 0.010 mol), methyl acrylate (1.2 g, 0.015 mol), Pd(Ph 3 P) 2 Cl 2 (0.07 g, 0.1 mmol), CuI (0.19 g, 10 mmol), and K 2 CO 3 (1.38 g, 0.01 mol) were added successively. The mixture was heated to 70°C and stirred for 4 h. Then the mixture was filtered. The filtrate was poured into 100 ml of ice-water and then extracted with EtOAc. The extract was washed with saturated NaCl solution, dried over anhydrous MgSO 4 , and concentrated to a volume of approximately 30 ml. The target compound 3-(7-methoxy-4-oxo-4H-chromen-3-yl)acrylic acid methyl ester was collected after the concentrated solution was cooled down to 4°C and maintained overnight (2.1 g, 76%). The solution of 3-(7-methoxy-4-oxo-4H-chromen-3-yl)acrylic acid methyl ester (1.04 g, 0.004 mol), 4-chlorophenylamine (0.41 g, 0.0044 mol), and triethylamine (3 drops) in MeOH (45 ml) was stirred under reflux for 8 h. After the mixture was cooled to room temperature and the solvent removed, the crude product was purified by chromatography over silica gel to give 1-(4-chlorophenyl)-5-(2-hydroxy-4-methoxy-benzoyl)-1H-pyridin-2-one with a yield of 72%. Then a solution of NaOH (0.004 mol) in water (5 ml) was added dropwise to a solution of 1-(4-chlorophenyl)-5-(2-hydroxy-4methoxy-benzoyl)-1H-pyridin-2-one (0.003 mol) in ethanol (50 ml). Reaction at room temperature for 10 min gave the crude compound, which was recrystallized to obtain the title compound, 1-(4-chlorophenyl)-5-(2,4-dihydroxybenzoyl)-1H-pyridin-2-one. The recrystallized product was dissolved in EtOAc (1.5 ml) in an ampoule and PE (1.5 ml) was added dropwise. The ampoule was placed in refrigerator and single crystals were obtained by slow evaporation of the solvent (0.3 g, 35%; m.p. 391 K).
Refinement
All hydrogen atoms bonded with carbon atoms were placed in calculated positions using a riding model, with d(C-H) = 0.93 Å and U iso (H) = 1.2 U eq (C). The orientations of the hydrogen atoms in the hydroxyl groups were determined using difference Fourier maps. The disordered chlorophenyl group was divided into two parts (33%:67%). A FLAT group supplementary materials sup-2 Acta Cryst. (2013). E69, o732 restraint and seven ISOR instructions (for C13-18 and Cl1) were applied for the minor component of the disordered chlorophenyl group. O-H bond distances in the two hydroxyl groups were restrained by using DFIX to 0.96 (1) Å.
Computing details
Data collection: SMART (Bruker, 2002); cell refinement: SAINT (Bruker, 2002) ; data reduction: SAINT (Bruker, 2002); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL (Sheldrick, 2008).
Figure 1
Molecular structure with the numbering scheme adopted and ellipsoids drawn at the 30% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )

